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[«Stt*l]LiAi..-,^AQ».Kf 0<x<0.3.0<y< * 
0.01 iOl ASA Ni^C(>ifnMnffiJftMla*fjt#«-#7C oo 
|t|BiRCd)'MftM.Ni^Go^MB^B^MiB>a^Sr>Ba^Tl^ o 

V^a^Fe^OliiRAlfiA«£>t*tt»M-#7CS(. « 

CO 
0} 



^ M ^ ^ ^ 



5 [ 1 3 

LiAi.x.yBxCy02 

0<x < 0.3, 0 < y < 0.01^ 

B;|.>^Ni. Co, Mn, B. Mg. Ca. Sr, Ba, Ti, V, Cr. 

10 Fe, C\i^Mi3.M^S.fik¥^^-^ytTki 

CA.^K\. Co, Mn. B, Mg, Ca, Sr, Ba» Tu V, Cr» 

2. ^^^^]^^ 1 fiOT^-liW. * t^M,%it^^JkUg. Al , Co . 

15 3. j|fL#*ljf'J^^ 1 ^fJi^iif^^'il^^^M^M 

i^^, A)L,?&vi-'&*tfl-fi^«i^X.t>^t 0.1-100 M m4:.|SJ. 

4. #.4t*t.^'l#^ I fi^>^'fi*t*|-, *t-iE.*Lvi-'li#^;I.LiNi,.xCo»02. 
0<x < 0;3 . 

6. ;ffL#*L^O-l^^ 1 ^^^m^, * t A , B ^ C ^^6^ 

7. --##«)-S-^f--fe-:i<fc*,^6<>Ta»^l^iCl fiti*l?i-'li*t^6^35r*. 
25 ^:5-;fe&^1^«t: 

[ 1 ] 

30 LiA,.x.yBxCy02 

0<x < 0.3, 0 < y < 0.01^ 



B;|.A».Ni, Co, Mn, B, Mg. Ca, Sr, Ba. Tu V, Cr, 
Fe . Cu.j^ Al 

CA^iiis Co. Mn. B. Mg. Ca, Sr. Ba. Tk V, Cr. 
5 Fe, Cuj^AlMA6^Mti^#*(l-#^i". 

S. ^l^m-^^l-^^ik, ^f^Jk0^kJL/kMg. Al, Co, K, 
Na ^ Ca ^M^fit^H^-^^ik^ 

10. ^^m*]^sS^7 iifj^yk, $r^^M,J^^J^^ki()iKA^h l-10wt%. 
10 11. #.|&;j3L5fiJ^^ 7 # 400-900 y2^]n\{^^Ar ZA^it 

^A^Miks B^J^^^C^>^Jt^jg:^f'l)S.^^^AA,.,.yBxCy(0H)2# 

13. ^|Li&*L5fil^^ 12 6^;5-Sfc. ^t^^^^^^^^^+S-^LT. ^^m.^ 
J|(t&:fe 400-550 X:;^(iJ 6^ S^it#6^^^-^*t«it:^' 700-900 XJ^Lf^I^^fi 

20 ;tii#fi^l^^^*hJEEXt:. 

14. 4M&*U«JI^^ 13 6^:7^. ^t^^^^-^^^s^^^^+S-Sf-T, ^*tlE 
f J5Mt 400-600 X: 4Lfi| 6^ S;lat'ft. 

0<x < 0.3 . 

25 16. -mt^ JE^i^']^^^M^Mit, Jir,|i*rf|-^ 

[ 1 1 

LiAl.x.yBxCy02 

.^tO<x < 0.3, 0 < y < O.Ol^p 
30 AA^Ni, Co^fpMn^l;ild^&tj^#^— ^^^i 

BA^lii. Co, N4n, B, Mg. Ca, Sr, Ba, Ti, V, Cr, 



Fe . Cu 3^ Al t "^Jtt'. 

C^fkU. Co. Mn. B. Mg, Ca. Sr. Ba. Ti. V, Cr. 
Fe. Cuf(»AlM^iati^#^-#>tit-. 



r 



.1 



xCoxO2(0<X<l)3^ LiMnOz . LiMn204 ^ 

LiMnOz ^ Mn ^}^>\m^ h ^^ItSff ^ 

1^, '(£it##^H-^^^'f&; r>t>^fflft*> LiCoOi tST^^^^^ lo-" J. 
is/cm, ^fX^'A^a^^ 

^S^^t-et^'ft. fkilhM^A.t.-^^^i^^. a;*.#^ No. Heisei 8- 

153513(Sony Coip.)4i^^ T*l-S- LiNi,.xCo,O2(0<X<l)fi<|^*. ^^^^ 
Ni(0H)2jfF Co(0H)2il Ni jfp Co J^^^SM^^^ 



45l 400-580 X:^4f^-^^ifXif^M,^it^^, ^ 600-780 X^aJt-ft^^^^ 

[^^^^ 1 

15 LiAi.vyBxCy02 

*t 0<x < 0.3, ^0<y< 0.01 

B;l;yLNi, Cos Mn. Mg. Ca/ Sr, Ba» Tu V, Cr> Fe. 
Cuj^AlMil*^&t^#«^l-#^^; C^.'W.Ni, Co. Mn, B, Mg, 
20 Ca. Sr. Ba, Ti , Vs Cr^ Fe. Cu ^ AllaA6^*ati^#fi^-#>t 

S la jfp lb 
^4ilt-^M(SEM)S; 
25 S 2a jjp 2b A.iicJ^&.^M$-t=tim^^'t4S^M'^^SL^^'^^^ 

i>(j SEM a; 



':t¥iStM.^>^^^¥} SEM m 

^fc'fc>fc6^jE.*L-^#.#^H-6^ XRD 
5 %'l±1ife#^®|L; 

2.75V-4.1V ifc^ffi-^Kf-^lfS] t J!8 IS) 6^ 'fe.Jfc'litfefi^ ® 4L; 

2.75V-4.2V %>ffi.;i<-f-^|9T ^;si:^l! I'a] ^ ■^'^^^^ 8^5 

2.75V-4.3V %>£;JC^^:^flJ^;^^Jf^ fi) 60 ti^-mtti^ 

15 '^.^#^H-60XRD@#60®4; 

S 13 ^+^'l-f-^^iL^b$^^^'J jE4i##6^iE.*bME- 

4.2V iU& DSC 

>E.tfcSiJ 4.1V DSC ^*r^*.fi^a^; 
20 a 15^t}L8>^^^«^;*.iL»-9^j5+-*.)^j^|57^jfci^^JjL*l#ifr^ 

DSC^^*f^^«a4t: 
Dsc^*f^t^6ta^; 

a 17>i^».«i^«*^;*^iL">«$+-S.if')^^|5A|fci^-^Jj£*l#^H-6^iE*L^ 

25 DSCi^#^^60a^; 

a 18;|.^.*L;il8^^ + W^'J^60^'14#^H-TEM a; 

a 19 a; 

ff^4"6^a4L; 

30 a 21 i^^ ^ +-fc^'J^i£*L#^6^ ^ j<k.^;siL%'|i^&6^ a 



[ ^MiK 1 ] 
10 LiAi.x-yBxCyOa 

^tO<x<0.3, jfpO<y<0.01 

B^JkU. Co. Mn. B, Mg. Ca, Sr. Ba. Ti. V. Cr. Fe, 
Ox^Al^M^'^it^^-^^ik; C;l:>^Ni. Co> Mn. B. Mg. 
15 Ca. Sr> Bav Ti» V, Cr. Fe, Cu^ Al^M^'^it^i^-^ft 

ik. 

^-^i^LiA,.x.yBxCyO2(^t0<x< 0.3, 0 < y < 0,01 ; AA>^Ni. 
Co^m^M^^^^^-^^t', B^JkK\s Co, Mn, B, Mg, 
Ca, Sr. Ba, V, Cr, Fe, Ca^ Al^MiS.fit^^-^^ 
20 ^; C^jyiNi, Co, Mn, B, Mg, Ca, Sr, Ba, Ti, V, Cr, 
Fe , Cu Al ^A^iS.fim^--^^M^ S^^^^^^^,' itit#tlr 
>^ A ^^>^ B >5t 70:30-100:0 ^|9| 6<J ^:l:H:^ia'^#*'>^:>' 1:^4 CSj^a^ 
i^t. WA, B, C4r>^lt6^*i^)a.^i». its., C T>5t^^>NJ'J 
)S.'^#t. J«t-f^4 A4^>^B6ttb^. :fc.<lr4^B6^^:^):b^j^it30%, 

fife". 

i«j^;^Ak.)a^A, B, C^M^k^^, 'ffci^A, B, C^iJj^^ 

milling). J^tt^^J. -^T^^, S^^^S^, >K.i^-t«»^4lt;f;i§ii^^§i?J'J. >§■ 
30 ^wi3t^?lX«^#^6^^#(^jlb'ff<>LT A, B, C ^y^lL^^ig^J^"] 
t). its. iil«A.^iiA5f-»^#N-|8l(*»400-500rpm^ I 'hBt)«^#<^>l^ 



5 -fm^^:^'}^^J^6(tm]^, -f^^t^ 120iCiiSLAT^24 
fSi'^^'ft(mortar grinder mixing operation)^^ 5(1^^^ Ai.x.yBxCy02(OH)2 iS.-^ 

iiitJi* 6^ 4£lt5fa A,.x.yBxCy02(OH)2 '^fi^^^ 400-600 X; 

15 SlJtTjfe*ta, -^ifii/^i LiA,.x.yBxCy02J^^(^it*l>^'ti####.), 

^-^•^t. »r#fi^'&^'f«'A,.x.yBxCy02(OH)2a'^ife-^E. 400-550 TCi:.jBl 
S>lTii:# ¥-3**t«x>^ 1-5 700-900 XJ^lT^jja^dtTat^f 

*S,*hSi;^ 10-15 'J^Bt. fk^^H LiAi-x-yBxCyOi ^m.^S!M.^^^^ 

20 ^i^^^ils, *'^-^*hax^6^a>l^&t40ox:. ;*.itsij4^iL 

^it^ ^^^^ ^ LiAi-x-yBxCyOz ^^^7^r^-^^, jti$| ^ 
25 ItiS.-^. 

j^-et^^fi^r-^j^J^. iai±:|^4r^-^#v>C 1-10 ^>&E7>i^*'^ 

m^-^, #5ij4r>^Sflti§:j&. Mg. AL Co. K, Na i(. Ca , ^fcii Mg 

-f Iwt %, ;p^^ffi|>^E.LiA,.x.yBxCy02*^:^-t}i^4l-^>ftS|^^«t6^^*)^*.. 



LiA,.,.yBxCy02#;^-jt 400-900 X:4Ll9lffiAT 
5 iHt^m. 8-15 'J^8t. 9?^^^JLS,Mik^r, ^it^^i^S^AMl 400-600 

iciiisi, iSj^ife-;^A-f^^6^t|-<5LT, ma>SL?& 700-900 x::«Lr^. 

LiA,.x^Cy02 ^.Aa^^l^iK. ^^^-^^Jkf^i^^i^^L^^^ LiA,.^. 

^H-fi^^l5jM->^-t;H7 0.1-100 M m . 

20 1) 

Ni(0H)2 #;i^(Taiiaka Go. of Japan)3fi» Co(OH)2(Kojyundo Chemical of 
Japmy^^)cJL§-S:it^ O.Z:0.2 ilL^^HSL^^f, ^^iH^^VJL 450rpm 

25 Jll NiojjCooj(OH)2. LiOH(Junsei Co. of JapaTi)*i/s^iJ Nio.8Coo^OH)2 1 . ^-St 1 

f^^^^ Li Nio.«Coo.202 Mg-^lkigijg. t ^^^t-i^*. Mg-aj &^J& 



^^JL^mm^^f^'^^^s Super P). iffe 

(counterpart eIectrode)6tr'^^>9^. tH^ 1:1 ^Mlt^iSL3tt,m^!0iSk:=-fm¥) 
ili^i^ih LiPF6 6^ *.lf;t. *l 'fcJfc^'l^t Jfc. 

LiOH jfa Nio.8Coo.2(OH)24Lfil 6^>g.>&#iit.^-J9f##^ 

/'^^^^fp Nio.8Coo.2(OH)2 6<lJa^^^^;&, 600 T^^Sia^^^^ 
5 'm^M^^n^ LiNio.8Coo.202*^^x>^^h, 1 ^>r^6t^I^;?r 

Nio.8Coo5(OH)2 i^Wi^i^^^. ^ 600 x: T^i^tSiS-^Jfe^ 
5 'Mlt#^!l-f LiNio.8Coa202^^^«*^. i^ffiJi.A'fiRj-f- 2 ;5fr^6^#«;5r 

Ni(0H)2#-;^(Tanaka Co. of Japan)^ Co(OH)2 (Kojyundo Chemical of 
Js^y^if^fX S 0.8:0.2 ^a-^^^iM.*- 1 . ^^^yJ> 450rpm 
60 ^iat^fJ-^-^f Jh*ha. l^^iS.'^Ja'^i^. #41-. ^120iCfi$-fj*:«?'t 

Nio.8Coo.2(OH)2 . LiOH (Junsei Co. of Japan)*i i] Nio.8Cooj(OH)2 1 » 1 

^^nm^^^'^'^' tjL)l^ff[t f ^(ethanol);f;##.j5£. t >S.^# f . 

#^<^)S.'^6^ja'^i^;5t>^'t-45i^JS(aIuminous crucible) t #4^-^ 
^±\^$i-:^^^^^^r 400 TC ^*tS, *-^J& 750 x: T4!-:*.^*t^ 12 'h 
Bt. «tt*haMt. S;l^i^ii^7<7 3 TC/min, ^itM n ^iS^MiAQO 



LiNio.8Coo.2C)2#-^. 

i^fej&#*.Ji^;rii#']#6t LiNio.8Coo502#;^^ Mg-#^i§:^t>€t^^ 10 

n^/ki^m,ykf^, 120 x:m^-fm^ 5 'hat, 

10 fii4->5t^*tbi^ 0.9:0.1 Ni(0H)2 (Tanaka Co. of Japan)^ Co(pUh 

(Kojyimdo Chemical of Japan)^&#5<J*;^ LiNio.9Coo.i02^^^^*§jt*l^'^# 

600 X:T*^*t3S LiNio.8Coo.202*^^>'X^K i^^-^il^ 5 ff[M^n 
15 #'JAi*lvir'l4#^^^'fe.>«!L. 

R{5-^ 600 iCT^*hS LiNicCoaA^^iiA^h ^^^^ 6 fffM^n 

20 LiOH(Junsei Co. of Japan);^? Co(OH)2(Kojyundo Chemical of 3apm)}rXJ$: 
fSi^t^ 1:1 ;^A:>-i:f i|(ethanol)*J««.'#'*7t'ft.«#4fc^«f-t^^ 

25 «^;|il^T40OC^*ha5'hB4-. j!a;&750X:T#?fcj»*tai2'MH-. 

*tait^t, SLJl■?^ii&ii^^ 3 x:/min , >i?E.i4^ja#ait.(40ox:^750x:) 
#|^#ia;4^^^^8tiBl4i;&, vS.-^^^li^iJH', lf5«IA^LiCo02#-;K. 

j^;^#:fc'_t^irii.*)#^ LiCoOz^^-^t Mg-^^i§^;g.(Mg-raethoxidesel) 



Wf- 10) 

fij^#^;S.* Mg-a||tfi§ Lm.ff^Oo:iP2i^^ 700 X3fi;tTM*ta^h. 

10 (^'J-f 12) 

Ni(0H)2(Tanaka Co. of Japan). Co(OH)2(Kojyundo Chemical of Jqjan):^ 
A1(0H)3 >iA ^^tb#. 0.8/0.15/0.05 iS.'^'ff ^^7j<-t, 450ipm 

15 # $!l Nio.8Coo.i5Alo.o5(OH)2 . LiOH(Junsei Co. of Japan) ;^ A f!) 
Nio.8Coo.i5Alo.o5(OH)2 t. ^I.-^ 1 if:**^, ^'A^H^^iii LiOH 
Nio.8Coo.,5Alo.o5(OH)2i:.|8l6fl>g.;&. i:.J&)S.'|-i^ii#'5f#-'9i-J-ja^, jLji-A^-f 

;9rJ^^ar;p##^i^>a'^ifet(^i'iit>'s.'^i^j<7;^^^i»j6t). 

20 4Jt^T4001Cjfe*tS, ,^J&750TCT-j|-<itjft*tai2'MH-. ««*bJSit^lL 
t. a>aL-?|-i^il^;J(j3X;/min. -jfejiJ!) 8 #S;aL(400 X)^ 750 1: )#*?:#« 
*ti&«S^N-f51^, a'^'^&jJfeJMP. #f'jNiojjCoo.i5Alo.o3(OH)2l&-.^. 

itfe;&#db.Ji;5ti£.iH#fi^ Nio.8Coo.,5Alo.o5(OH)2#:*-^t Mg-l^llL»«tt^ 

25 8t, ;i)Lift;*i^4l^Mg-^lkfifj Nia8Goo.i5Alo.o5(OH)2^-^. 

i=-j*:$^';fe.f jl^^6^*t^T 700 TC aA^*ta#^ 10 'J-iH", 

30 (-^1^ 13) 

Ni(0I^2 (Tanaka Co. of Japan), Co(OH)2 (Kojyundo Chemical of Japan) 



^ Sr(0H)2 jai;i:tb^ 0.9/0.0985/0.002 i^.-^^^^^H-t, ^^i^^^^X 
450rpm ^ 60 ^^^iit^f J-^B-^^f-t^S, ^ -J^it-:^^^. ^ 120 X: 6^ 

Iw, Jkifh^S!^ Nio.9Coo.o98Sraoo2(OH)2 . LiOH (Junsei Co. of Japan)*»A$!l 
5 Nio.9Coo.o9«Sro.o(a(OH)2 t. 1 ^ir-f:*^, ^'A^S^JJ^*'^ LiOH ^ 

10 t. fi>l#Jt&i|.^>fr3lC/min, ^SE-i^-^'J 8 #SA(400 750 1C):?Mj?#^ 

j^^^-k'Xfifta.MW Nio.9Coo.o98Sro.oo2(OH)2#^>^L Mg-^lki^^t 
t^H0^4^', #^-^120iC6«r*rt-t:)^^5'h 
Bt, >^i«jj*^)i^4t.^Mg-^S.6^Nio.9Coo.o98Sro.oo2(OH)2#^. ^^^^^^ 
15 i=-^t^ilAi^;^6^;|^^T 700 X:iajl^*ha^ lO'hHt, >W.i57^A^-f^ 

m'i- 14) 

20 LiCoOz i^;^(Nipp6n Chemical of Japan f^^f-i^ NC-5)>^£. Mg-^|lLi^;& 

t^Tfr^&lO^^. Stj&^WJ&J&J^M. ^41-. i^;Wtl20iCfi^^t-f*fe^ 
5*>Bt, ^yL^S/i^^t^frMg-i^^fi^LiCoOzi^:^. Mg-#lk 
6^ LiCo02#i^^-f jt$^*.^J^I»'^6t4fe^T 600 Xl^M-^atm 10 'MH-, 

25 (^^ 15) 

LiCo02i^;^(Nippoii Chemical of Japan ^f'dL^j NC-5)>i§L Al-:^^l^^ 
^|&(Al-isopropoxide soOt^Jfr^ 10 ^» Bi;&^J8?^JK.«.^td{. ^^I", # 
120 X:^^ f^^^ 5 'J^8t, -^.fiiA^x^:^^^ A\-^^^&fi(j LiCoOz 

30 600 X: ia>l*!i*t3£^ lO 'J^at, -f 4ElS-f-'fc>iJ£.6^ jE4a.>t'Ji# 



16) 

LiCo02*^jK(Nippon Chemical of Japan I5r ^/ 6^ NC- 10)^ Mg-^&i^S^ 

5 ffy LiCo02^I^J*.^-f WJ^^6^4)1^T 600 X: &^i^m 10 'I>Bt, 
a.'^Ji;5;ri€^)#fl^-;i-'&*i-#. 4%*t*K^. /'A-fc: Super P). ^ 

10 ^M-^SLiSi, MCPifW^, meso carbon fiber)##|-6fr $1 tl^ 

3:3:1 ^M^ft^j^^SiCm. -^^^f g|^'«^^-6i§';a.^#t6^ IMLiPFg 
6^;fi-3btit«f;^'fp#^^i^^JA6t Ashai M^^-'k 1650mAh 6^ 18650 
01;^^ tJfc. )^;&iai±iit^ IC 1650 mAh #*hf - 2.75-4.2V rt, 

15 ('0')^ 17) 

LiCo02#;^(Nippon Chemical of Japan fJrf'^fi^ NC-5)^ Al-^^ it 

«^J&t*7fr^io^^. au&;yLJ§:|5t>st#».jl{. ^^^i20x:6^^tf- 

jS|:^5'hBt, ;gi^!j/^^^^lt;f Al-:^^i*^6^LiCo02i^:^. 

Ai-^^mm LiCoOii^^j^f-m^^n^M^i^r 6oo x: a>l^*iia[ 

18) 

Ni(0H)2 (Tanaka Co. of Japan)jf«» Co(OH)2 (Kojyundo Chemical of Japan) 
)clMf:>t^ 0.8:0.2 i"S.^#^^>i5E.;4<- 1. ^^i&^yJ^ 450rpm 60 
25 #^^''9f^*ha, Jij^jS.^ia'^ife. >^ 120 Cfi^^^*^ t#^HMt 

jjc-tfi^ja-^^^^-f 24 'hat. ;9r#1^i^#^i^^-i-^. 

Nio.8Coo.2(OH)2 . LiOH(Junsei Co. of Japan);^ A^!) Nio.8Coo.2(OH)2 1 . 1 
^ LiOH Ni(,.8Coo.2(OH)2 ^\^^JLS., ^^-^ 

30 H^T^m^-m^^). 



II 



t. iS-;l^i^ii^Xr3X:/min, ^ii.$'j9#ia;t(400iC^750TC)#j!jL#T^ 
t^^mfJ^^i^M^^ LiNio.8Coo.202*^>Mt Mg-i^^-^JEtt^?fi-^ 10 

5 -ft^. ^^'^^ 120 x:6*r*^t^^8l^ 5 ^ 

^Mk^y 500 X:fiA^**tJS*§ 10 JkHntMi-^^ifi^i^i^SL 

^^H^^, Super P). 

10 '^#J(|^'(^|L6Jfe, j^^uZ: KF-1300)^^^'J(N-f^»lfc'^*t^), 

^M-^Sk^. MCF(t'9l^^)#*l-W^*t^ 3:3:1 >f*^^RJ:b6^^^jE. 
r.g|(ethylene carbonate). (dimethyl carbonate) ^ Ci Sg 

(diethyl carbonate))S.^i^ 1 6^ IM UVTi ^t^il,P^J^^^^^^P\M 
15 Ashai f^^, 1650mAh ^ 18650 U^:?^ t><t. j^J^i^HiSi^ IC ^ 

jti^r 1650 mAh #*tf- 2.75-4.2V 1^, «'1-Si^'fcj«fe.6^'fe,>ife.#^^'|ijjfe. 
(tbl^-e^'l 1) 

Mg-i|^';^J!5L^St4l^8%^ LiNio.8Coo.202#^)':i>S.,tii;^^*ta 

20 #j^-«.!p^'fe.>tft^+*><S^. 
(Hli^-JF.] 2) 

fiSt;§«S.^ Mg-^S.»l^;^A-f ^ ^ LiNicsCoo^Oj #^vX<S.^>l^^«ia 
25 (tbJ^-^'l 3) 

(tbi^^-j 4) 

30 Ni(OH)2 (Tanaka Co. of Japan)> Co(OH)2 (Kojyundo Chemical of Japan) 

#P Mg(0H)2 Jitg^rt.^ 0,8/0.15/0.05 -J^^^H^^f, ^J^^^i^VX 

12 



450rpm ^ 60 ^^it#it^'9f^*ka. 3^ ^ ja-^-iS.^^. -fet, ^mx:^ 

ia, JkHtt^ii Nio.jCoo.isMgo.o5(OH)2 . LiOH (Junsei Co. of Japan)^ASiJ 
Nio.8Coo.,5Mgo.o5(OH)2 1. 1 i-ir-t:*^, afv:A^i|. LiOH 

5 Nio^Oo.isMgo.«s(OH)2 4LfiI6^;g.>^, ^^m^^^^^^^J^i^Hrn^ 

grinder), i:j.A,^i9rJ^^s|;f;#4^i^)"a.^^ t(P|'i.^#^-l^**J«^«.'S' 

^^TAOO-C^iitm., iJjiJ&750TCT#^fe.i**kiS12'MH-, W^t^ESJ^ 

(tbiHc'^'J 5) 

15 

6) 

20 {iti^n 7) 

{Ytm^ 8) 

25 Mg-^iki#:j&ji^;S.^ ^ LiNio.9Coo.o98Sro.oo202 ^^^JJt-S.^ji.^*^ 

(tbife-JF-J 9) 

-ft.^ LiCo02i|^;^(Nippon Chemical m-5)'\^^^^^^MSiMy^ 

30 

(tbi^-t^'J 10) 



Mg-a^^i§i^*tS LiCo02#<5^(Nippon Chemical ^ NC-10)# 
(>tmi 11) 

-kif^^T^^, Matsushita TechnicalJoumal^ Vol. 44 August 1998, pp. 
5 407-412 ^y^^ii^ ftt^^ 10 . 
{^im 12) 

j^^-W^ 177!tffi6^4illSl;e^*, l-JAit^L^'li^iH^ 18650 ^tJfc. 
B lAjf.* lB4L4^;fe;*^jSSL!a^4^ 1 *J-S-6^'^'HL##6§^*l:ifcdt 200'(^i^ 
10 20,000 SBM 9; i?& ® 2A :^ 2B 4ln^#^^"-^rti*^^ 1 M4^^f^^^ 
f^^Mikk 200 20,000 SEM B. la 2a T**. 1 

^lilfi^>i-'Ii#^^>!?.t'M^ 100 u m fi^J*:(clump)Mj^l, rfSi^HsJ^-^-l 1 *];^ 
^y^^^^^JLir^'T 100 M m6^r*^A. .fiiJL, -if'® IB J^/j-^, ^'J^ 1 
OA-0.2 u m 0.1-0.2 M mX.-t 

a 3 ^^:fe«B>^^J^ 2 ^itm] 2 6^^'|i*t^6^ XRD a#6*r®^. 
a J9r 7F, i&J±^ fi^i§^*] t '^-^ LiOH ^ Nio.8Coo.2(OH)2 J& 500 X: 
20 r^fttrnM^^ LiNio.«Cooi02 6^ XRD S#(a t a)^£j.*;r^+^i^6^ 

#^-*!i*tiEXt;. XRD ®#fi^*<KBt b)«.Ji&;F|S| JLilc^., 

4L5ttb^^A^. «XRDB#J^;*:^«t^b*i'W2 6^iM"AMg6^A^J^ 
.)st*i'^M-fi§XRDa#(Bt c). *jlb, #f-^J^2fi^?^'|4#iH'«l##jMpA 
25 Mg6*^'|i*t*|-6^^*^, ji^8>^Mg-|L4ei^jMtAft'li##*$ia#.^#*^, iSi 

a 4 S^ifimif- 1(® t a). -^'1^ 3(a t b):^rti*t*| l(ffl t c);9r*JJStiji 
iti±'jfe2.8V.4.3V^(Sl. 1 O.IC , 3 

if 0.2C . 10 })L^Sf. 0.5C jfc 85 Jk.^Sf^ IC fi^^^t'fc 'fc^fc, iSflfr-S^— ^Jfcfi^ 
30 4 ^/j-TF, IC IC ;^t6^Fi^«i^T, itM'f- 1 

>*-'|i*f*1-6^ 85 ;/L#Jrx:gL;&A«. 72.8mAh/g I^J. 66.8inAh/g(^ 8 



%); ^t^**J^ 3 >t<)i#iH-60 t>fc6^^f:>^ 85 122mAh/g 
77.5mAh/g(^^ 36 %); I ^'li##6^t><lL6^^i:4t 85 ik.^^^ 

^Jk 111.9mAh/g I^J. 42.6mAh/g(l^ 60 % ), gjjlb, ^'fjtffi 6^ 

S 5A 5A ^^'l^^^^ij^ 5 ^^tm^l 3 6^7ir'tt#*l-6<r SEM B. 

10 W^fi^ XRD S#. S 6 t. " * " Si -^t® 6 t. ^i-^^ 

$4^, A 'Hi-iJLT a >Jf 2.876 jf>» c ^ 14.151 . 4 B ffrJ^LT a i(f 2.883 jf«» c 
14.150 , C rt-?>LT a 2.872 jfp c 14.204 . ^^fifiif:, -W^ 5 Jir<|i 
^^ify XRD ^bift^(*| 4 XRD JL;f 3, Mg 

«:*l'W4fi^y^'»t*t#hfi^^4^t. i'6^J^5^.|i*t*J-6*XRDB#&;*^^1^1^ 

15 Mg ^^/^s^i^'m^^m^tm 3 ^fr-tt^t^H-A^ XRD iiu^^m^ s 

a 7 J^^fL^^it^J^ 2.8V-4.3V ffeS $:'(t.Bt-fe**J^ 5 ^itmi 3 ^/p^] 

20 ®;5r^. >?'^^'J^ 5 ii^^}^$~'i/k 140mAh/g I^J. 90mAh/g , rf&tb^^j 3 
140mAh/g I^^ 60mAh/g . i£^B^^;^^/;st'fcii^T, ^m>]-i- 5 '}^'\k 

^^^^^^^^^ 3 4a>b, t-;&^^6^n^i^^*^R'J>. 
Li,.,CoO2(0.5<x<l)6^ife;(^. 
30 *.ffl8»r^, tbigt^'l 5 fi^lL^Sj j(r 213 X:, 9 fi^|L^« 
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^jt*kJS LiCo02#-*:*.J&#3**tia#;^. LiCo02;^i5, 

a 9 9 ^^bi^^J 5 2J5W-4AY sl^S\^^/±.:^^^ 

^'fc^fc. .ifei^b*^^) 5 6^t^<JlT, ^» 100 }k.^^^^ icm^, 
10 lOSmAh/g 1^^ 38mAh/g(I^'f^ 65 % ), .f^^-)^ 9 6^ 1 14mAh/g 
I^J.70mAh/g(F|r^6i39 %). ^)it>b^'fi«J 5 , 4S.^^i|^6^)t.;&^T'«N 

m04i-^^\^9^itim 5 %>Mtv:(2.75V-4.2V4LfHli^t;a;j«-f-jt 
ifc^J^r-l^^tJfc.litfea. St. (aH>&#J-?^9 .»&(b)JH->&jSi:^*!| 5 

M. 120inAh/g l^S. 15mAh/g(K|'^fe 88 % ), ifh^-f 9 6^ t 129mAh/g 
W96mAli/g(|IH«Si.26 %). 5 . ^Ji&it^-^Jts&^T**! 

S 11 4L^*^'J^9 jMrtlljt'fifi) 5 t)fc>i5E.»Jt 2.75V-4.3V 4:131 6§t>ffi.jj^-f-)t. 
20 ifctJ^|^fi^%Jib'|±^B. St. (a))«t>^*|^9 6^tJife., rf&(bH>&j8t^^J 5 

12 , (a)-»tBj^J:b^'^J 5 ^Miilj LiCoOz it4a.y^'l±#^6^ XRD ^ 
(b)«^!)^ 10 6^ titfe, 1 ^ 4.2V XRD 

25 ^MrUk^, McyeL^M tt^M 5 6<r t?ik,-/i:^t5ij 4.2V s^^^i^j^d^ XRD 
^*f^t^. ^®Hsi)Mo)f^^, -^^i^^^t^^^, UCo02(i(}^^/k7<^ 
Minf^ J. Electro. Chem. Soc. Vol. 143, No. 3, 1006. 

plll5-). ^-^^^ ^^lO^UCoOi^^^M-^^il^^^^W^TzM^fi 

30 $^4^ 13 , ® t(b)ilB9*!l-f 10 6^ t>i!£.-<fc^*.i«) 4.2V 4iJ&%Jib*L*L 
«^ ilj«S,(DSC)^*f ^ ® t(a)^'!« tbl^-Jfil 5 i^^iiL-ikft^S^ 4.2V 



^f-i.]gLM^S.i^ 211 x:, Uriifii^ 10 227 gA, -Wf- 10 fi^lt^Ss 
a;S.>bM:|il^5i^#^16X:. 

a 14 t. ^fihyim^l^ 10#^t>fc-<fc£tfij4.1V4L^%^;H6^ 

M-^&A 213 xi, iif,^^ 10 ji'j^ 227 x:. gijit, -i^'lf- 10 6^^^l^ia>iM: 

J^bife-ff] 5 15 rfii*.J^ 10 i^%f'^^a(}^)^tmf^\ 5^-^. 

15, St(b)tJL8«^'J^ 11 6^^}fc-;i:^tf!| 4.1V4u&^^fc*Ufe. 
10 6^ DSC ^*rM^. ^&St(a)ita«^bife^.J 6 S^%><k.-<^L^%fiJ 4.1V 

^kJeBJm DSC t^*f ■k^'Si ffi-a^, ^-fiti^m 6, 223 V T^lki^ 20mW 

fi^ife/A*:*, ^a-S^il^ 11 ^ 232 iCTiLA^ 6mW fi^^/'ilfc^. 

-W^ 11 i^^^$^iS.S.)'tttim 6 9 ,?!7^i^ 11 f^^f'dL^-t^^l^A. 

15 16 , ffl tCb)^"!^**]^ 12 «^ifc>ik.-<fcjL%J>l 4.3V4u&^5ife*L*L 

6^ DSC ^^^JH, ^ 9 t(a)^»>« rtiife^H 7 fi^ 4.3V iU& t 

*.*LfeL6^ DSC ^*r^^l. *»® ^Tjt, J(t1^tb41<f4 7 . 213 X; TiCA^^ ISmW 
Wjft/^A*:*. .ft*J^12.^L225 TCTJSSLA^ lOmWfi^^AiiaL*. Bj*, 
*»J^ 12 *^|L^«ffi>!t>b^b*t'W 6 12 

20 a 17 , ^ti^rti^i'*''] 8 . 217 T^^»t lOmW «^ ilfc*, 

^^13 4£227X:TJ!JtA^^2mW 6^^AA*t*. -W^ 13 6^4^^^^ 

8 i^^^ 10 x:, 13 a^f^A^lt-t^^i&tbi&^J 8 

• 

© 18 J^a^i^^^ 14 6^-;^'li#*|-6^r TEM(|!tii^^^m)S. ^yk$. 
25 ;fr^4g^S.^M LiCoOa vlr-li^*}-;!*^^^^ Sum ^ #jH- 

^H-t. ^5-15nm6^^Wa^LiCo02 6^^ii. 

m 19 ^^^^'i-f 15 fi^-;§-<)4##6^ TEM a. 15 1, m^^^y^ 



@ 20 j^n^m']^ 16 ^^im 10 pmtitify^^f^^^^Si. i6 

^%im 10 ^^?X 0.2C jKiJ&j£.;«Ltfl| IC. H^^® 20 t. (a)^ 

^^-M^ 16 10 , >b45tt Jfc 250 4 

^MM$-^^^)tim 10 6^^f:Tlf-i^r30 %, -^^j^i&^f:;Ntb'^)^ 16 
6^^i:Tl^^^ 20 % . a jfcT^'Jf'J-^ 16 ifym^^'^^i'itm'] lO . 

@ 21 ^.n^^-fi^'l^ 17 ^/rli) t S^. 0.5C it^^t 
t>4.^til^>^ 0.2C ^i<j 0.5C . 1C^»2C. ^XM<\-§l^^^^. ® 

11 6^^/a4:*.'l±^. IC Bt'li«fe4lfX, ^iSJ'j 2C Bt, -^'J-f- 17 6^#*T 
l%lt*9jS'hf-)=bi^'fi»J 11 . 

B 23 ^ni^^^ 18(® t ^)^)^tm^ 120 1 b)^*J *.-;fc6*r#Jr>#^'ti. 
^6^8;^. 23 n-7r>, 100 ;Jt»J||fH]<N^ 18 ¥im%^'^')^ 
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